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The nutritional composition of milk differs around the world due to seasonal variations, quality of the feed type and method of preservation (e.g. pasteurised, sterilised or powdered). Milk can also be used as a carrier for added vitamins and minerals.
Based on the European nutrient reference values for vitamins and minerals, milk naturally supplies a minimum of 15% (per serving of 200 ml) of calcium, phosphorus, potassium, vitamin B2 and vitamin B12. It is also rich in protein. This may be different in other countries, which have alternative reference values. In Malaysia, plain (Dutch Lady) UHT milk is also rich in protein, and each serving contains more than 15% of the recommended amount of the vitamins A and D (added), B2 and B12, calcium, phosphorus and iodine (Malaysian NRV or US DV).
In addition to these nutrients, milk contains various vitamins and minerals. Table 1 provides an overview of the nutrients in semi-skimmed pasteurised milk (Europe) and full-fat UHT milk (Malaysia). 
Milk, a healthy basis
Milk and milk products are an important part of our daily diet. For young and old, milk contributes to the intake of important nutrients, helping to meet the daily recommendations. Therefore, milk is considered to be a basic food in almost all dietary guidelines worldwide.
Nutrients from milk: benefits for bones, muscles and more
Most people know that protein is important for muscles, and calcium for bones. Milk is uniquely dense in major components of bone, like calcium and protein, but also phosphorus. These, as well as a number of other nutrients in milk, are crucial for obtaining and maintaining optimal bone health.
In the paragraphs below you will find more details about the proteins, calcium, phosphorus, vitamin B2 and B12 found in milk, and the benefits of these nutrients.
Protein
Dairy is an important source of high-quality protein and has good digestibility (WHO). 
Calcium
One 200 ml glass of milk contains approximately 244-300 mg of calcium, a substantial proportion of the recommended intake. Children need calcium to build bones and teeth while adults need it to maintain bone health. An average adult weighing 70 kg has more than 1 kg of calcium in his or her bones. And this mineral fulfils various roles in the body, including contributing to muscle performance, impulse conduction in the nerves, blood clotting and the functioning of the digestive enzymes.
Ensuring a sufficient intake of calcium contributes to bone health in all stages of life, particularly up to age 30, as this phase largely determines bone health later in life. Around 30, peak bone mass is reached but calcium remains essential for bone maintenance.
Approximately one-third of the calcium in milk is bioavailable, which is high compared to other foods. For instance, the bioavailable intake of calcium from one cup of milk (200 ml) is equivalent to: 3.2 servings of white beans (serving size 110 g), 8 .1 servings of red beans (serving size 172 g), 3 .75 servings of broccoli (serving size 71 g), 13.6 servings of spinach (serving size 85 g) (Miller, 2007) .
In many countries around the world, calcium intake is suboptimal. A recent ILSI report (Mensink 2012 , see table 2) reveals that the calcium intake of more than 25% of young people (aged 11-17) in Denmark, France, Poland and the United Kingdom is below the average Estimated Average Requirement (EAR). This is likely also the case in other parts of the world, but comparisons are difficult due to the use of different reference values and measurement methods. 
Phosphorus
In addition to calcium, phosphorus is also abundantly present in milk, along with many other protein sources including soy, meat and eggs. Calcium and phosphorus jointly contribute to the growth, development and maintenance of bones and teeth, and sufficient intake of both minerals is important in all stages of life. In fact, 80 to 90% of bone mineral consists of these two minerals. Their intake ratio is considered especially important. For the proper absorption of phosphorus, adequate intake of calcium is necessary. Conversely, high levels of phosphorus in combination with low levels of calcium have been associated with deleterious effects on bone health. Research suggests that a calcium to phosphorus ratio (Ca:P-ratio) of 1:1 to 2:1 is optimal (Heaney 2009 ). Phosphorus is also involved in other physiological processes in the human body. This mineral also contributes to a normal energy-yielding metabolism.
Vitamin B2
One glass of milk (200 ml) contains a significant amount of vitamin B2 (riboflavin), which performs various functions in the body. It contributes to energy metabolism and can help reduce fatigue. It also plays a role in ensuring the normal functioning of the nervous system, skin and eyes. And vitamin B2 is active in the body's iron metabolism. In the case of low haemoglobin levels, it is therefore helpful to consider the vitamin B2 status.
For people who do not consume dairy, such as vegans, it can be difficult to achieve the recommended levels. Vegetarians, too, can sometimes suffer from low vitamin B2 levels.
While vitamin B2 is found in a wide variety of foods, including meat and cold cuts, vegetables, fruit, bread and grain products, milk and milk products also make an important contribution.
Vitamin B12
Like vitamin B2, vitamin B12 also performs various functions in the human body. It contributes to energy metabolism, nervous system performance and brain function. Vitamin B12 is also important in the formation of red blood cells. Vitamin B12 is only found in animal products such as meat, fish, eggs and milk products. For this reason, it is particularly important that people who do not eat meat consume enough milk or milk products. The average uptake of B12 from food is around 50%. The bioavailability of vitamin B12 from milk and meat is 65%, which is higher than eggs, for example (<9%) (Watanabe 2007 ).
The uptake of vitamin B12 requires Intrinsic Factor (IF), a substance produced in the stomach. The risk groups for a vitamin B12 deficiency include vegans and vegetarians as well as people with stomach problems and those who have been taking certain medications such as metformin for lengthy periods (Reinstatler, 2011) . The elderly are relatively frequently deficient in vitamin B12 due to reduced absorption in the stomach.
Algae and seaweed contain a substance similar to vitamin B12, but this substance has no vitamin effect (Watanabe, 2002) .
Nutrient intake in Europe
The adequate intake of nutrients deserves worldwide attention. However, the way deficiencies are established, and the associated reference values, differs among countries. This makes it difficult to compare data. 
Dairy recommendations worldwide
Because milk naturally contains many essential nutrients, milk and milk products are recommended by nutrition authorities worldwide as part of a healthy diet.
Quality control, from grass to glass
FrieslandCampina has a long history in the dairy sector. Together with the Cooperative's member dairy farmers, FrieslandCampina commands and controls the entire milk production chain from milk to end product -from grass to glass. This guarantees the quality, safety and sustainability of the products.
To safeguard the safety and quality of its products throughout the entire production chain, FrieslandCampina has its own integrated quality system by the name of Foqus. With Foqus, FrieslandCampina offers consumers, customers and the authorities the guarantee that the products and production processes meet the stringent standards in the field of quality, (food) safety, working conditions, fire protection and environment. In this way, both FrieslandCampina's customers and consumers can rest assured that the products are safe, of the highest quality and sustainably manufactured.
As one of the world's largest dairy companies, we, at FrieslandCampina, accept our social responsibility by making our farming knowledge and expertise available to small dairy farmers in Asia and Africa. By sharing knowledge, we seek to improve their productivity and quality as well as increasing their families' income. Table 5 shows that milk and milk products are included in the recommendations of countries on every continent. The type and quantity depends on cultural differences, but it is a misconception that dairy is an important dietary component only in western countries. 
TABLE 5 Examples of dairy recommendations
Country
Africa
South Africa Children: 500-750 ml Adolescents: 250-500 ml Adults: 250 ml About two cups of milk (maas, yoghurt or sour milk) are required per person per day. Cheese may be eaten instead of drinking milk.
South African guidelines for healthy eating, Department of Health
South America
Brazil The intake of 3 servings of milk and dairy and 1 serving of lean meat, fish or eggs is recommended. Adults should choose low-fat milk and dairy.
Ministry of Health
Europe
United Kingdom 3 servings of dairy products a day (1 serving = 200 ml of milk; 150 g of yoghurt or 30 g of cheese)
Department of Health
Facts on milk
There are varying opinions and questions about the health of milk. Positive, but also critical such as: milk is for calves, milk can cause mucus production, milk is not necessarily good for our bones. That is why the four most frequently asked questions about milk and health are answered in this brochure based on science and nutrition guidelines.
Can people with lactose intolerance consume milk and products made of milk? Part of the world's population cannot digest lactose. This is called lactose intolerance.
People with lactose intolerance can tolerate around 12g of lactose. This is about 250 ml milk. In addition, semi-hard cheeses hardly contain lactose, and can therefore be eaten.
Lactose intolerance occurs in around two-thirds of the world population. We speak of lactose intolerance when children aged over five years are less able to digest lactose, due to decreased levels of the enzyme lactase in the intestine. Because of the inadequate levels of the enzyme lactase, high amounts of lactose are present in the colon of people with lactose intolerance. The bacteria present in the large intestine ferment the lactose causing gas production, which may cause discomfort.
The one-third of the world simply can tolerate lactose.
They have an adaptation in a gene that ensures the enzyme lactase is produced at high levels beyond childhood.
Can children outgrow an allergy to cow's milk protein?
Cow's Milk Protein Allergy (CMPA) is defined as an undesirable reaction to the milk protein caused by an abnormal reaction in the body's immune system. Its prevalence ranges between 2% and 7% in babies and toddlers, and decreases into adulthood to a prevalence of 0.1-0.5%. Although it is often said that more and more young children are becoming allergic to cow's milk protein, there is no scientific evidence to support this and its prevalence seems to be generally overestimated.
An allergy to cow's milk protein is the most frequently diagnosed food allergy in infants and toddlers. Recovery often occurs naturally and most children grow out of their allergy. The duration of an allergy to cow's milk protein varies, but most children outgrow the allergy before they reach the age of two or three years.
Will milk make you gain weight?
People who eat and drink more than the energy they expend will gain weight no matter what they eat or drink. It is recommended to use lower calorie dairy products for weight management. Often, these products have a low-fat content and no added sugar. Some people think milk is fattening. Science does not endorse this.
Research shows that low-fat milk and products made of milk may even play a positive role in weight management. Recent meta-analyses of randomized controlled clinical trials prove that the consumption of dairy products in calorie controlled diets may have modest benefits in facilitating weight loss, and favourable changes in body composition. Along the same lines, a recent systematic review concluded that it appears dairy products have a preventative effect on the risk of becoming overweight or obese. Dairy products used regularly over a period of several years, make a small but significant difference to overall public health. None of the existing meta-analyses or review studies have indicated that dairy products, as part of a calorie controlled diet or not, could lead to an increase in body weight or fat mass.
Should people drink cow's milk, isn't it meant for calves?
Milk is meant for calves, but it can be used by humans. As long as 6,000 -10,000 years ago, people kept cows, goats and sheep for their milk. Milk is an valuable source of vital, essential nutrients including protein, vitamin B2 and B12 and minerals including calcium, phosphorus and potassium. Consuming milk or procducts made of milk can be a tasty way to take these nutrients.
Just as humans discovered that grains are edible, and eggs contain useful nutrients, humans discovered milk is very nutritious too. Cows are ruminants and are able to convert grass, which cannot be digested by humans, into milk: a valuable source of indispensable, essential nutrients. 
Brand
Selection of FrieslandCampina branded milk in key markets
Countries and brands
People all over the world can enjoy the milk of FrieslandCampina. The brands Campina, Landliebe, Milli, Napolact and NoyNoy are on the market in Europe. Dutch Lady, Frisian Flag and Foremost in Asia, Peak in Africa and the branded milk Rainbow is available in the Middle East and Asia.
